Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 467 003 A1 



© Application number: 90830333.2 
© Date of filing: 17.07.90 



EUROPEAN PATENT APPLICATION 

© Int. CIA A01K 79/00 



© Date of publication of application: 


© Applicant: SOCIETA' ESERCIZIO CANTIERI 


22.01.92 Bulletin 92/04 


S.P.A. 




Via dei Pescatori 56 


0 Designated Contracting States: 


I-55049 Viareggio (Lucca)(IT) 


AT BE CH DE DK ES FR GB GR LI LU NL SE 






@ Inventor: La Ferla, Giuseppe, Soc. Esercizio 




Cantieri S.p.A. 




Via dei Pescatori 56 




I-55049 Viareffio, (Lucca)(IT) 




0 Representative: lannone, Carlo Luigi et al 




Ing. Barzano & Zanardo Roma S.p.A. Via 




Piemonte, 26 




1-00187 Roma(IT) 



0 A trawling boat equipped with a conveyor structure enabling continuous catch transfer from net on 
board. 



0 A trawling boat (1) comprising a net (13) of a 
substantially traditional type, suitable for such type 
of fishing; a piping (16) for sucking the catch, said 
piping (16) being made up of modular pieces coup- 
led to one another, whose lower end which is pro- 
vided with a suction mouth, is at the point cor- 
responding to the bag of said net (13); means for 
sucking the catch through said piping; filtering 



means which are coupled to the upper end of said 
piping, for separating the catch from water, hoisting 
means (38) for lifting the catch from the filtering 
zone inside the boat; and an opening (11), or well, 
obtained in the hull (9) of the boat (1), for easing 
away the net (13), the piping (16), and for lifting the 
catch on board. 
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This invention relates to a trawling boat with a 
conveyor structure enabling continuous catch trans- 
fer from net on board. 

In a more detailed way, this invention relates to 
a boat of the type mentioned above that is so 
constructed as to operate according to the tradi- 
tional standard rules or, by employing a movable 
device, to realize a continuous catch transfer from 
net on board. 

As is well known, trawling boats can operate 
with nets grazing along the bottom (fishing from the 
bottom) or at any immersion depth, even far from 
the bottom (pelagic fishing or deep-sea fishing). In 
the first instance, the fishing aims at fish "dwelling" 
and "pasturing" in that bottom area; in the second 
instance, the fishing is rather aimed at fish shoals 
that pass through the zone. Fishing from the bot- 
tom is remarkably wider spread, but pelagic fishing 
is increasingly adopted in general because it is 
non-destructive with respect to the natural habitat, 
and it does not damage reproduction. At present, 
ships operate on any depth, from a few metres up 
to more than one thousand metres, but the widest 
employment occurs on continental plat-forms, 
about 50-100 metres on the average. 

Boats employed at the present time for trawling 
perform the loading on board of fishes that have 
gone eventually to the bottom of the net bag, 
according to cyclic operations. 

The trawl-net is taken up after some time or 
when a suitable device points out that a sufficient 
amount of fish has come into the net. 

After unloading the bag into the boat, the trawl- 
net and the towropes are eased away once again 
for the next similar cycle. Each cycle lasts on the 
average about three hours or longer if fishiness of 
the zone is quite poor. 

It is well evident that, for the whole period of 
each cycle, the only productive step for fishing is 
that during which the trawl-net is towed, under 
optimum conditions. 

On the contrary, the steps during which the 
equipment is eased away into the sea and then 
recovered and emptied are dead times which affect 
the productivity of the boat negatively. 

More particularly the operations of hauling the 
bag can require even a very long time when the 
bag is very full so that it is bulky and of a weight 
that stresses the equipment involved to a high 
extent. In addition, a weighty bag does not nec- 
essarily mean a luckily abundant catch; indeed, 
quite often the bag becomes filled exceedingly with 
leaves, mud, foreign objects, or of fish but of a 
quality which is of no importance for the market so 
that they are to be thrown again into the sea. 

On concluding, dead times in connection with 
such type of fishing are very long and productivity 
is extremely low. 



Accordingly, there is the need for a boat ca- 
pable of operating without the dead times men- 
tioned above. 

Boats have been proposed recently in which 
5 the recovery of catch is performed by means of a 
pump. 

According to this kind of solution, fish are to 
pass through the pump body, with all problems 
involved in such passage, in addition to the limita- 
w tions regarding the sizes of the fish that can be 
caught. 

In the light of the considerations above, the 
object of the present invention is that of realizing a 
boat having a device that enables a continuous 

75 catch transfer, said boat being suitable for any type 
of trawl-fishing, even of the traditional kind, i.e. with 
no continuous catch transfer, and allowing, in addi- 
tion to obviating the drawbacks mentioned above, 
fishing to be performed in better conditions. 

20 The boat according to the present invention 

shall be provided with a catch recovery zone lo- 
cated at the point corresponding to the underbody 
area which can be described as an "indifferent 
area" with respect to the variations in the dipping 

25 level which are caused by the longitudinal pitching 
motion, differently from the traditional boats for 
trawling which are endowed with an astern ramp 
that undergoes remarkable height variations above 
the sea level, with consequent difficulties as re- 

30 gards the net dipped into the sea (tears, breaking, 
harm). 

Moreover, just because of its structure, the 
boat according to the present invention is remark- 
ably advantageous when fishing the "Krill". 

35 Indeed, the Krill, which is a very small shrimp 

of the Antarctic zones, can be caught in enormous 
amounts and at very limited depths, almost on the 
surface. At present, they complain of a low pro- 
ductivity which is caused by the small specific 

40 concentration and by the very bad meteorological 
and sea conditions which hinder the manoeuvres of 
the equipment strongly (dead periods). 

Just the possibility of getting rid of such oper- 
ations and of concentrating the catch to a higher 

45 extent through a continuous suction with filtering 
has been the basis of the principles that inspire the 
new present finding even though, as is obvious, its 
useful employment is not limited to the fishing of 
"Krill". 

50 These and other results are obtained according 

to the present invention by realising a trawling boat 
provided with a conveyor structure enabling con- 
tinuous catch transfer from the bottom of net on 
board, said conveyor structure comprising, essen- 

55 tially, a piping which is made up of modular pipe 
lengths which are joined to one another in a num- 
ber sufficient to satisfy the specific needs, whose 
free end is at the bottom of the bag of the net, 
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whereas the other end is housed at the inlet of a 
well which is opened through the keel of the boat, 
a module being housed within said well, such mod- 
ule being coupled to said piping and being pro- 
vided with means for separating the catch from 
water, and for raising the catch itself on board of 
the boat with a practically continuous action. 

Accordingly, it is a specific object of the 
present invention a trawling boat comprising a net 
of a substantially traditional type which is suitable 
for such kind of fishing; a piping for catch suction 
which is made up of modular lengths coupled to 
one another, whose lower end which is endowed 
with a suction mouth is at a point corresponding to 
the bag of said net; means for sucking the catch 
through said piping; filtering means coupled to the 
upper end of said piping, for separating the catch 
from water; raising or lifting means for lifting the 
catch from the filtering zone to the inside of the 
boat; and an opening or well obtained in the hull of 
the boat for easing away the net, the piping, and 
for realizing the lifting of the catch on board. 

According to a preferred embodiment of the 
boat according to the present invention, a cavity is 
realized in the keel of the boat, astride the longitu- 
dinal symmetry plane, from the astern zone to the 
inlet mouth of said opening or well, said cavity 
being connected to the well itself, for easing away 
the net and the piping. Preferably, both the cavity 
and the opening will be of the same width. 

The cavity can be included between two struc- 
tures in the shape of a vertical fin, which allow the 
net to slide. Moreover, in order to avoid any inter- 
ference with the net itself, the boat shall be en- 
dowed with two ducted propellers which are ar- 
ranged outside said structures. 

The opening or well obtained in the hull will 
preferably be located on the underbody zone which 
is unaffected by the longitudinal pitching motion of 
the boat. 

According to a particularly preferred embodi- 
ment of the boat of the present invention, said 
filtering means as well as said lifting means are 
realized as a single module which is substantially 
of parallelepipedal shape and is endowed with a 
mouth for coupling the upper end of the piping. 

More particularly, the cross-section is gradually 
flaring at the points corresponding to said coupling, 
and a bulkhead bearing a number of holes of small 
size will be provided, said bulkhead determining 
the passage of water towards a compartment from 
which water itself is sucked and expelled towards 
the outside. 

The operation of sucking water out of said 
compartment will be performed through at least 
one centrifugal electric pump, or preferably through 
two such pumps. 

The lifting means in said module will be made 



up of a bucket lifting device that rotates between a 
pair of idle wheels and a pair of driving wheels, 
said lifting device preferably comprising buckets 
alternate with straight lengths. 

5 Again according to the present invention, while 

the boat according to the present invention is op- 
erating, the module will be arranged inside said 
opening or well. 

In the boat according to the present invention, 

w the net, wound about a suitable net-winding wheel, 
is pulled by two winches arranged on the astern 
zone of the boat, said winches containing the ropes 
for the diverging members, and by two further 
winches arranged on the forward zone, for perform- 

75 ing the towing of the net. 

Moreover, a directional motor can be provided 
in the front position which serves the purpose of 
obtaining a better manoeuvrability of the boat. 

In addition, devices can be provided on board 

20 of the boat according to the present invention for 
supplying electrical power to one or more projec- 
tors, and/or one or more TV cameras. 

Further, a compressed air hose can be ar- 
ranged along the piping, said hose feeding air to 

25 two return branches of gradually decreasing cross- 
sections and bearing holes of small size, towards 
the arms of the net, for obtaining two ideal walls of 
air bubbles. 

A floating buoy can be provided at the point 
30 corresponding to the bag of the net, with a rope of 
adjustable or non-adjustable length, for fishing at 
the desired depth. 

The boat according to the present invention is 
particularly suitable for fishing in not too deep 
35 waters (about 100 m). 

The operation and the structure of the present 
finding will be more evident from the disclosure of 
the figures in the following. 

The present invention will be now disclosed 
40 according to some preferred embodiments of the 
same with particular reference to the figures of the 
enclosed drawings, wherein: 

Figure 1 is a longitudinal cross-sectional view of 
a boat according to the present invention; 
45 Figure 2 is a top view of the boat of Figure 1 ; 

Figure 3 is a side view of a detail of the boat 
according to the present invention; and 
Figure 4 is a longitudinal cross-sectional view of 
the detail shown in Figure 2. 
50 With reference now to figures 1 and 2 of the 

enclosed drawings, the boat 1 according to the 
present invention can be observed, on whose 
astern zone of the upper deck 2 two winches 3 are 
arranged for the towing operation. Said winches 3 
55 bear the main towropes 4 of the diverging mem- 
bers 5. 

The winches 3, in the case of the traditional 
fishing performed in deep-sea, a case in which it is 
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not advantageous to operate with the continuous 
catch transfer device according to the present in- 
vention, operate in a conventional way; whereas in 
the case of fishing with continuous catch transfer 
they serve the purpose of recovering the diverging 
members 5, whereas for towing the same through 
the ropes 6, the two winches 7 are employed which 
are arranged in the forward zone on the main deck 
8. 

A cavity 10 is realized in the keel 9 of the boat 
1 , said cavity being astride the symmetry plane of 
the boat 1 and extending from the astern extremity 
to a well 11 with which it is connected. 

The cavity 10 is arranged widthwise between 
two structures 12 in the shape of a vertical fin, said 
structures allowing the net 13 to slide. 

In order to avoid interference with the sliding of 
the net 13, the boat 1 shall be equipped with two 
propellers (not shown), arranged laterally with re- 
spect to the structures 12. 

The well 11 of the same width of said cavity 10 
is at a slope of 45° towards the bow, and goes 
from the keel 9 up to the highest upper works of 
the boat, and said well is suitable to contain a so- 
called "module" 15. The height extent of the well 
11 is necessary to allow the module 15 to go into 
the condition 15a which is operative during fishing 
with continuous catch transfer, but also into its 
upper position 15b which is operative while fishing 
according to the traditional rules. If this second 
fishing system is to be employed continually for 
long periods (for instance, for seasonal periods), 
said "module" 15 can also be unloaded and the 
boat 1 can behave as a boat of already existing 
type, but with some advantages as will be illus- 
trated in the following. 

The "module" 15 which can be moved inside 
the well 11, receives the catch through the piping 
16, allows the fish to be separated from water, lifts 
the fish up to to the upper deck 2, and puts the fish 
into a suitable hopper (not shown) for collection. 
The characteristics of the "module" 15 will be 
disclosed in a more detailed way with reference to 
Figures 3 and 4. 

In order to obtain the continuous catch transfer 
from the bottom of net on board, the piping 16 
made up of a hard rubber of suitable thickness and 
of inside diameter of about 800 mm is provided in 
the form of a number of pieces 16' of about 25m 
length each, provided with end flanges, for con- 
necting the same to one another by means of 
bolts. Said pieces 16' are commonly put on the 
main deck 8 and they are progressively eased 
away through the well 11, together with the net 13; 
the first piece 16' eased away is provided with a 
frustum-shaped suction mouth in order to make it 
easier to pass the catch from the bottom of the beg 
17 to the piping 16. The last piece 16* is connected 



by a flange to the lower side of the module 15, 
when it is in the upper position 15a; when the 
module 15 goes down to its lower position 15b, the 
whole piping 16 is in the working position. The 

5 number of the required pieces 16' is variable ac- 
cording to the fishing depth and to the sizes of the 
net 13 employed; 6-8 pieces are sufficient on the 
average. A larger number is possible, according to 
the existing space on the deck and considering the 

w presence of suitable cranes for shifting the rubber 
pieces but the assembling operation would be too 
laborious just like the recovery operation at the end 
of the fishing period. 

The net 13 is arranged under rest conditions 

75 on the suitable net-winding wheel 18. The net 13 
passing through the forward zone of the upper 
deck inserts itself into the well 11 and is eased 
away, around the piping 16, so reaching the work- 
ing position (Figure 2). 

20 In the case of traditional fishing, the net 13 will 

be fully similar to those already existing; it will be 
recovered by means of the net-winding winch 18 
instead of being hauled onto an astern ramp, and it 
will be lifted till causing the bag 17 to be above the 

25 upper deck 2, possibly with the aid of the cranes 
already mentioned above (not shown) with regard 
to the piping 16. The whole zone of the upper deck 
2 between the forward extremity of the well 1 1 and 
the net-winding winch 18 is sheltered from inclem- 

30 encies of weather and is largely above the sea 
level, so forming an optimal repairing platform for 
nets 13 against any bad weather. 

From the last mentioned standpoint, as already 
put into evidence above, the fact is absolutely 

35 original that the well 11 is located as a matter of 
practice in the underbody zone that can be char- 
acterized as "indifferent" with respect to changes 
in immersion depth caused by the longitudinal 
pitching motion. Accordingly, contrarily to tradi- 

40 tional trawling boats which are endowed with astern 
ramp that undergoes cyclic and remarkable height 
changes above the sea (on rough sea) with con- 
sequent difficulties with the net dipped into the sea 
(tears, breaking, harm for people and so on), in the 

45 boat according to the present invention, the rising 
ramp of the net 13 and of the bag 17 is in an 
almost steady position with respect to the sea, so 
as to allow the personnel to operate in a protected 
and safer position and with an advantageous saving 

50 of time. Moreover, in the case of fishing in waters 
with floating ice there is the strong advantage of 
recovering both the net 13 and the bag 17 in deep 
water under the body of the ship, i.e., water free 
from ice; when sailing astern, sometimes ice closes 

55 in the wake of the ship and can fill the net to such 
an extent as to cause the loss of the whole net with 
the catch. 

The net 13 of the boat according to the present 



4 



7 



EP 0 467 003 A1 



8 



invention has on the whole a conventional shape; 
the bag 17 is of less length as this is not necessary 
and, on the contrary, there is the need for limiting 
the length of the piping 16. 

A floating buoy 19 which is coupled to the bag 
17 by means of a rope 20 of predetermined length 
allows the bag 17 to be kept at the desired immer- 
sion depth. The buoy 19 could also comprise a 
small winch for adjusting the length of the rope 20 
while fishing. 

The point where the pulling forces are applied 
at a quite forward position could give rise to prob- 
lems regarding the course stability of the boat 1 . 

The piping 16 and the net 13 made up a 
stabilizing member. 

Anyway, the forward auxiliary motor 21 capable 
of exerting a directional thrust can be employed 
over the whole 360° range, with consequent re- 
markable steering effects just like with a rudder. 

The propeller 21 , when it exerts its thrust in the 
longitudinal direction fore and aft is very useful 
during the sliding step of the net 13 below the 
cavity 10, as it allows the two main propellers 
arranged on the side of the cavity 1 0 to be stopped 
temporarily, so avoiding the danger of a possible 
insertion into the propellers themselves of net 
shreds, or of rope parts, or of any other foreign 
body casually connected to the system. 

The piping 16 not only performs the function of 
sucking water, but also that of pulling the bottom of 
the bag 17, to which the piping itself is firmly 
connected through the terminal funnel. In that case 
and for such function, contrarily to the traditional 
nets, the diverging members 5 have not the task of 
towing the bag 17, but they perform their whole 
function only to open the arms of the net 13; said 
net, as compared to a traditional net of equal sizes, 
can certainly keep its arms more open so allowing 
a better catch. The presence of such "umbilical 
cord" which is both elastic and strong, as well as of 
large sizes, allows the net 13 to be employed in 
different ways. 

For instance, it is possible to cause electric 
supply cables to arrive up to the mouth of the net 
13 along the piping 16 for supplying power to one 
or more projectors 22 which are of strong light 
intensity and capable of creating in the night a 
remarkable call to the fish, like in the case of the 
so-called "lampare" for night-fishing, but with a 
catching technique which is definitely of lower lev- 
el. Moreover, one or more tv cameras 23 can be 
provided, which could transfer directly to the bridge 
of the boat the situation existing at the mouth of the 
net 13, so allowing the crew to take the suitable 
measures. 

Moreover, a further extremely important and 
absolutely original possibility occurs in case of 
fishing the Krill. If a compressed air hose 14 is led 



along the piping 16 from the boat 1 up to the net 
13, two return branches 24 of the hose 14 itself can 
be fed, towards the two arms of the net, at their 
lower base. If two such branches 24 of the hose 

5 are gradually decreasing in cross-section and bear 
a suitable number of holes of small size, it is 
possible to obtain a continuous escape of air that 
bubbles towards the surface so giving rise, to- 
gether with the speed of the boat, to two ideal air 

w bubble walls as shown in Figure 2. This can be 
obtained by giving suitable sizes to the air hose 14, 
at any cross-section of the same, through providing 
on board suitable compressors capable of giving 
the required air flowrate at a suitable pressure. 

75 Thus the very small shrimps (the "Krill") that 

meet the two converging formations of air bubbles 
become concentrated by the same towards their 
centre portion and are induced to rise towards the 
surface till they meet the upper part of the net 13 

20 which unavoidably conveys them towards the suc- 
tion funnel. Such behaviour of shrimps is the result 
of accurate scientific observation, so that it is re- 
ported in the technical literature concerning that 
field and is known as the so-called "bubble net- 

25 ting"; such behaviour allows for instance groups of 
whales intelligently associated to that aim, to con- 
centrate into a relatively small space a large num- 
ber of shrimps which before were scattered and 
dispersed, so that they obtain a full-mouth meal 

30 (each one in turn). 

Such type of solution allows the net 13 to be 
constructed with much wider mashes for the whole 
zone outside the channel formed by the two walls 
of air bubbles. The advantage deriving from that is 

35 considerable; indeed, if the whole net is made with 
very small mashes, because of the very small size 
of shrimps, the boat must necessarily proceed at 
low speed because of the danger of knocking the 
bottom of the net out, and in addition it is impos- 

40 sible to have a very large net, with consequent 
remarkable losses in catch productivity. With the 
solution according to the present invention, nets 
could be larger and towed at a faster speed with no 
problems. 

45 Through simultaneous realization of the air 

bubble barriers and of projectors for lighting lo- 
cated before the barriers themselves, it is possible 
to create during night a remarkable effect of "call 
scenery" with likely relevant effect as regards the 

50 catch. 

Moreover, because of other reasons, said air 
bubble barriers (employed in daylight and also in 
the night) in combination with wide mash nets, as 
is well known are strongly attractive for tunny 
55 shoals on condition that such shoals have been 
previously located and followed by means of sonar, 
or of helicopters or other traditional means; despite 
the strong difference between the possible forward 
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speed of the net, the diverting effect of air bubbles 
could be sufficient to convey the whole shoal to- 
wards the bottom of the net and hence into the 
fatal funnel of the piping 16 whose diameter is 
suitable even for large tunnies and whose inside 
speed of water is faster than any contrary reaction 
of the same. 

Figures 3 and 4 show the "module" 15 of 
substantially parallelepipedal shape which has two 
bevelled parts 25 and 26 at its lower and upper 
ends. Preferably the "module" 15 is made up of 
metal, in particular of stainless steel, and is suffi- 
ciently strong and tight sealed to the outside. 

In Figures 3 and 4 said "module" 15 is repre- 
sented as sloping at 45° to the horizontal plane, 
i.e. in the normal operative lower position, that is 
partially dipped. Line 27 represents the line of the 
false keel of the ship, which is not reached by the 
module 15 because of safety reasons, but which 
anyway is very close to the lower end 25 of said 
module; line 28 represents the waterline of ship in 
the conditions of maximum load and it coincides 
with the sea level, also inside the module 15 when 
the pumps (not shown) are not in operation; line 29 
points out on the contrary the sea level inside the 
module 15 when the pumps are in operation, in the 
steady state, if their delivery and delivery head are 
known, with a sufficiently accurate estimate of all 
pressure drops from the water inlet of the piping 16 
(at the bottom of the net), to its outlet into the 
module 15, and to the filtering passage till reaching 
the pumps. 

The hole 32 of the module 15 whose inside 
diameter is supposed to be equal to the diameter 
of the piping 16, which in this instance is of 800 
mm, is provided with a flanged crown for realizing 
a connection to the piping 16 itself by means of 
bolts. 

An inside coating made up of rubber is pro- 
vided in correspondence to the connection zone in 
order to keep the same kind of contact with the 
walls that fish experience inside said piping 16 
under quite narrow conditions. 

Water sucked through the piping 16 due to the 
level difference caused by the operation of pumps, 
goes from a section of 800 mm diameter (about 0.5 
m 2 ) to the inside rectangular cross-section of the 
module 15 (sides 3.90 x 1.10 m, equal to about 
4.30 m 2 ), according to a certain graduality that is 
generated by the two walls 33 inside the module 
15. Accordingly, the speed which is already quite 
relevant within the piping 16 is quite soon reduced 
to less than 1/8 its value, till reaching a compatible 
steady state that makes sufficiently soft the opera- 
tion of taking the fish contained in the water to the 
deck of the ship, by means of the hoister 33. The 
large disproportion between the cross section of 
the piping 16 and that of the module 15 (which is 



of about 4/1) ends up in forcing any fish of large 
sizes to arrange transversely to the module 15, just 
like the hoister 33 requires, so that the best opera- 
tion is obtained. 

5 The hoister 33 is essentially a "bucket chain 

water wheel" and is made up of two pairs of 
wheels 35, 36 of large diameter, the lower pair 35 
of which is idle, whereas the upper wheel 36 is a 
driving wheel, through an electric motor (not 

w shown) or, better, through an oleodynamic motor 
(for better accuracy of speed regulation), which 
motor is outside said module 15 and can be dis- 
connected from the same, when the module 15 is 
to slide towards its upper position 15a. 

75 The buckets 37 have a lower cylindrical portion 

of the shape represented in Figure 4 with a diam- 
eter of about 800 mm, for receiving the fish of 
larger sizes passed possibly through the piping 16. 
If the length of each bucket 37 transversely to the 

20 module 15 is of about 3.5 m, a cross section and a 
length which are suitable to receive also tunnies of 
large sizes, about 200 kg each, will be at disposal. 

In order to obtain a suitable kinematic motion 
on the passage of the wheels 35 and 36, the 

25 buckets 37 are not adjacent and consecutive to one 
another, but they are spaced by straight lengths 38 
which are not useful for lifting the catch, but are 
very efficient to obtain the best filling of each 
bucket 37, whose volume is anyway very remark- 

30 able and can stand also large amounts of catch. 
Moreover, when required by fishiness, it is possible 
to speed up the recovery operation by varying the 
lifting speed. 

Both the buckets 37 and the straight members 

35 38 are made up of stainless steel, whose surface in 
contact with the fish and the reinforcing structures 
on the other side is perfectly smooth, and in addi- 
tion they bear some holes of small size as a 
contribution to the filtering function. The separation 

40 of water from the solid contents (fishes or other 
foreign bodies happened to end up in the bag of 
the net) is obtained by means of the separating 
bulkhead 39 which is made up of strong stainless 
steel plate, whose width in the example repre- 

45 sented in the figure is of 3.90 m, while the total 
length is of 4.10 m so that the total surface area is 
of about 16 m 2 . Keeping into account the fact that 
the cross section of the piping 16 for arrival of 
water is of about 0.5 m 2 , it can be observed that 

50 said bulkhead 39 realizes a good filter if its whole 
surface is drilled with small diameter holes 
(diameters not larger than 5 mm), said holes being 
drilled very close to one another as the strong 
thickness of the plate can allow it without weaken- 

55 ing the structural functions of the plate itself. The 
shape and the extent of said "bulkhead-filter 39" 
are such as to draw water with progressive continu- 
ity from its inlet till water itself exhausts its function 
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of carrying the catch contained in the same. 

Water separated from its solid contents fills 
through the bulkhead 39 the compartment 40 which 
performs just the function of a "plenum" from 
which it is sucked continuously and expelled out of 
the module. 

Suction is performed by two centrifugal electric 
pumps 34 located within a suitable tight-seal com- 
partment, the sucking mouth of said pumps being 
connected to said compartment 40 while the deliv- 
ery mouth is connected to the outside, on the back 
side of the module 15. Two pumps 34 instead of 
one pump are provided, so as to have a spare 
pump, and also because if one only pump or two 
pumps are put into action, two values of delivery 
are obtained which can be adapted to the fishiness 
of a particular moment. To get an idea of the order 
of magnitude of the phenomena involved, it can be 
hypothesized that the level of water inside the 
module 15, line 29, becomes stabilized at one 
metre below the sea level outside the module 15, 
so that the corresponding outlet speed of water 
from the piping 16 within the module 15 would be 
V = (2 g h)* wherein h is the hydrostatic head 
(neglecting pressure drops along the pipe), which 
is just equal to 1 metre, and then V = 4.43 m/s 
which corresponds to a delivery of about 8,000 
m 3 /h, as the cross-sectional area is of about 0.5 
m 2 . 

Each pump with a delivery of 4,000 m 3 /h under 
a head of at least 10 m, requires an electric motor 
of about 200 CV at 1,500 rounds per minute, so 
that the total power for pumping amounts to as 
much as 400 CV. Such power is employed not only 
for expelling water from the compart-ment 40, but 
also supplies a propelling thrust in the direction of 
the outlet jet. 

In case of one only pump put in action, the 
speed of water within the pumping is of about 2.21 
m/s, whereas the inside level becomes stabilized at 
about 0.25 m below the sea level. 

Employing electric motors with double or triple 
polarity, it is possible to obtain a wide range of 
pump deliveries, according to fishiness. 

This invention has been disclosed with specific 
reference to some preferred embodiments of the 
same, but it is to be understood that modifications 
and/or changes can be introduced by those who 
are skilled in the art without departing from the 
spirit and scope of the invention for which a priority 
right is claimed. 

Claims 

1. A trawling boat comprising a net of a substan- 
tially traditional type which is suitable for such 
kind of fishing, said boat being characterized in 
that it also comprises a piping for sucking the 



catch, said piping being made up of modular 
pieces which are coupled to one another, 
whose lower end, which is provided with a 
suction mouth, is at the point corresponding to 

5 the bag of said net; suction means for sucking 

the catch through said piping; filtering means 
which are coupled to the upper end of said 
piping for the separation of the catch from 
water; hoisting means for lifting the catch from 

w the filtering zone up to the inside of the boat; 

and an opening or well, obtained in the hull of 
the boat, for easing away the net and the 
piping itself, and for realizing the lifting of the 
catch on board. 

75 

2. A boat according to claim 1, characterized in 
that a cavity is realized in its keel, astride the 
longitudinal symmetry plane, from the astern 
zone to the inlet mouth of said opening or well, 

20 which cavity is connected to the well itself. 

3. A boat according to claim 2, characterized in 
that said opening and said cavity are of the 
same width. 

25 

4. A boat according to claims 2 or 3, character- 
ized in that said cavity is arranged between 
two structures which are in the shape of a 
vertical fin and guide the sliding motion of the 

30 net. 

5. A boat according to anyone of the preceding 
claims, characterized in that too lateral ducted 
propellers are provided. 

35 

6. A boat according to anyone of the preceding 
claims, characterized in that said opening or 
well is realized in the hull in an area which is 
not affected by the longitudinal pitching motion 

40 of the boat. 

7. A boat according to anyone of the preceding 
claims, characterized in that said filtering 
means and said hoisting means are realized as 

45 a single module which is provided with a 

mouth for coupling the same with the upper 
end of the pipe. 

8. A boat according to claim 7, characterized in 
50 that said module is of substantially paral- 

lelepipedal shape. 

9. A boat according to claims 7 or 8, character- 
ized in that a gradual flaring of the cross- 

55 sectional area of the module with respect to 

the cross-sectional area of the piping itself 
occurs at the point corresponding to said cou- 
pling with the piping. 
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10. A boat according to anyone of the preceding 
claims 7-9, characterized in that a bulkhead 
bearing a number of small-size holes is pro- 
vided near said coupling zone between said 
module and the piping, in communication with 
a compartment inside which the water sucked 
by the pipe passes, means being provided 
within said compartment for expelling water 
towards the outside. 

11. A boat according to anyone of the preceding 
claims 7-10, characterized in that the suction 
of water out of said compartment is obtained 
by at least one centrifugal electric pump, or 
preferably by means of two centrifugal electric 
pumps. 

12. A boat according to anyone of the preceding 
claims 7-11, characterized in that said lifting 
means within said module are made up of a 
bucket hoisting device. 

13. A boat according to claim 12, characterized in 
that said bucket hoisting device rotates be- 
tween a pair of idle wheels and a pair of 
driving wheels. 

14. A boat according to claims 12 or 13, character- 
ized in that said hoisting device comprises 
buckets spaced alternately by straight lengths. 

15. A boat according to anyone of the preceding 
claims 7-14, characterized in that said module, 
during operation, is arranged inside said open- 
ing or well. 

16. A boat according to anyone of the preceding 
claims, characterized in that a net-winding 
wheel is provided, as well as two winches for 
dragging the net, which are arranged on the 
astern zone of the boat, for housing the ropes 
of the diverging members, and two winches, at 
the points corresponding to the forward zone 
of the boat, for towing the net itself. 

17. A boat according to anyone of the preceding 
claims, characterized in that a front directional 
motor is provided. 

18. A boat according to anyone of the preceding 
claims, characterized in that an electric power 
supply is provided for one or more projectors, 
and/or one or more TV cameras. 



creasing cross-sectional area which also bear a 
number of small-size holes, towards the arms 
of the net, so as to realize two ideal air-bubble 
walls. 

5 

20. A boat according to anyone of the preceding 
claims, characterized in that a floating buoy is 
provided at the point corresponding to the bag 
of the net, with a rope of adjustable or non- 
70 adjustable length. 
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19. A boat according to anyone of the preceding 55 
claims, characterized in that a compressed air 
hose is provided along the piping, which hose 
feeds two return branches of gradually de- 
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CHG DATE=19990617 STATUS=0> A trawling boat (1) 
comprising a net (13) of a substantially 
traditional type, suitable for such type of 
fishing; a piping (16) for sucking the catch, said 
piping (16) being made up of modular pieces 
coupled to one another, whose lower end which is 
provided with a suction mouth, is at the point 
corresponding to the bag of said net (13); means 
for sucking the catch through said piping; 
filtering means which are coupled to the upper end 
of said piping, for separating the catch from 
water, hoisting means (38) for lifting the catch 
from the filtering zone inside the boat; and an 
opening (11), or well, obtained in the hull (9) of 
the boat (1), for easing away the net (13), the 
piping (16), and for lifting the catch on board. 
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